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1; (Currently Amended) A unitized electronic time-temperature indicator device for 
rapidly assessing the acceptability of ajOLS^snigLmatcrial's thermal history, 
said device containing computational means, and a temperature measurement means; 
wherein said device periodically samples the temperature and computes a function of 
temperature that is continually operative throughout the relevant temperature monitoring 
range of the device; 

and wherein said function of temperature approximates the impactthat the relevant 
temperature, for that period's length of time, has on a detectable property of said material; 
and wherein sai d cgmEyiaJiftC!^ computing means generate a running sum of said 
Amotion of temperature over time; 

and wherein ^id function of temperature rerides with said unitized devi^; 

and wherein the granularity of the function of temperature is small enough, and the 

frequency of time measurements is often enough, as to substantially approximate the 

impact of time and temperature on the detectable property of said material; 

and in which said running sum is compared to a reference value; and the result of said 

comparison is used to g^erate an output signal indicative of the fitness fbr use of said 

material. 

2: (Original) The device of claim 1 , in which the output signal i$ a visual output signal. 

3: (Original) The'device of claim 1, in which the output signal is chosen from the group 
of visual output signals, vibration signals, sonic signals, radiofrequency signals, electrical 
signals, or infira-red signals. 

4: (Original) The device of claim 1 , fiirther containing means to enable the function of 
temperature and reference value to be automatically programmed into an assembled 
device. 

5: (Original) The device of claim 1, in which the computational means is a 
microprocessor, the device is continually powered throughout its use lifetime; and the 
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power means is chosen from the group of battery, stcvage capacitor, thermal 
photoelectric^ AC power, or radio frequency means. 

6: (Original) The device of claim h in which the ftmction of temperature has a 
temperature resolution granularity of 10 **C or smaller, and the periodicity of sampling 
has a tixne resolution granularity of 2 hours or smaller. 

7: (Ori^nal) The device of claim 1, in which the display means convey information 
pertaining to the fractional remaining stability lifetime of material that has not yet 
e7q>ired, or the fractional completion of a time-temperature dependent incubation 
reaction. 

8: (Original) The time-temperature device of claim I, incorporated into a material 
dispensing device, in which the timo-temperature device signals if the material should be 
dispensed or not depending upon the acoQnability of the material's thermal history. 

9: (Currently Amended) A unitized electromc time-temperature indicator device for 
rapidly assessing the acceptability of an external material's thermal history, 
said device containing computational means, and a temperature measurement means; 
wherein said device periodically samples the temperature and computes a function of 
temperature that is continually operative throughout the relevant temperature monitoring 
range of the device; 

and wherein said function of temperature approximates the impact that the rdevant 
temperature, for that period's IcDigth of time, has on a detectable property of said material; 
and wherein said comp ut ational computing means generate a running sum of said 
function of temperature over time; 

and wherein s ai d fiinction of te m perature resides with said unltiz^ jteadgfi; 
and wherein the granularity of the fiinction of temperature is small enough, and the 
frequency of time measurements is often enough, as to substantially approximate the 
impact of time and temperature on the detectable property of said material; 
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and in which said ninning sum is compared to a reference value, and the result of said 
comparison is used to generate a visual output indicative of the fitness for use of said 
material. 

10: (Original) The device of claim 9, in which the lEunction of temperature and reference 
value may be programmed into the assembled device by a replaceable memory chip, 
electronic data transfer, infhared data transfer, or radio frequency data transfer. 

1 1 : (Origi nal) The device of claim 9, in which the computational means is a 
micropracessor, the device is continuaUy powered throughout its use lifetime, and the 
power means is chosen from the group of battery, storage capacitor, thermal, 
photoelectric, AC power, or radio jfrequency means. 

12: (Original) The device of claim 9, in which the function of temperature has a 
temperature resolution granularity of 10 *C or smaller, and the periodicity of samplmg 
has a time resolution granularity of 2 hours or smaller. 

1 3 : (Original) The device of claim 9, in which the display means convey information 
pertuning to the fractional remaining stability lifetime of material that has not yet 
expired, or the fractional completion of a time-tcmpcrature dependent incubation 
reaction. 

14: (Original) The time-temperature device of claim 9, incorporated into a material 
dispensing device, in ^ich the time-temperature device signals if the materia! should be 
dispensed or not depending upon the acceptability of the material's Uiermal history. 

15: (Cuirently Amended) A unitized electronic time-temperature indicator device for 

rapidly assessing the acceptability ofa nexte CTai material's thermal history, 

said device containing computational means, and a temperature measurement means; 
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wherein said device periodically samples the temperature and computes a function of 
temperature that is continually operative throughout the relevant temperature monitoring 
range of the de\nce; 

and wherein said function of temperature approximates the impact that the relevant 
temperature, for that period's length of time, has on a detectable property of said material; 
and wherein said comput ational computing means generate a running sum of said 
function of temperature over time; 

and wherein said fu n ction of temper atur e resides with s ai.d- unitized device; 

and wherein the granularity of the function of temperature is small enough, and the 

frequency of time measurements is often enough, as to substantially approximate the 

impact of time and temperature on the detectable property of said material; 

and in which said running sum is compared to a reference value, and the resuh of said 

comparison is used to generate a visual output indicative of the fitness for use of said 

material, and the device contains means to allow the function of temperature and 

reference value to be automatically programmed into an assembled device. 

16: (Original) The device of claim 1 5, in which the function of temperature and 
reference value may be progranmied into the assembled device by a replaceable memory 
chip, electronic data transfer, infrared data transfer, or radio frequency data transfbr. 

1 7: (Original) The device of claim 1 5, in which the computational means is a 
microprocessor, the device is continually powered throughout its use lifiatime, and the 
power means is chosen from the group of battery, storage capacitor, thermal, 
photoelectric, AC power, or radio frequency means. 

18: (Original) The device of claim 1 5, in which the function of temperature has a 
temperature resohrtion granularity of 1 0 or smaller, and the periodicity of sampling 
has a time resolution granularity of 2 hours or smaller. 

19: (Original) The device of claim 1 5, in which the display means convey information 
pertaining to the fractional remaining stability lifetime of material that has not yet 
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expired, or the fractional completion of a time-temperature dependent incubation 
reaction. 

20: (Original) The time-temperature device of claim 15, incorporated into a material 
dispensing device, in which the time-temperanire device signals if the material should be 
dispensed or not depending upon the acceptability of the material's thermal history. 

2 1 : (New) The device of claim 1. in which said fiinction of temperature is a stability bank 
fimction. 

22: (New) The device of claim 9, in which said fiinction of temperature is a stability bank 
function. 

23: (New) The device of claim 1 5, in which said fiinction of temperature is a stability 
bank fiinction. 

24. (New) A unitized electronic timcntenipcrature indicator device for rapidly assessing 
the acceptability of an external material's thextnal history; 

wherein the device contains a microprocessor, a temperature sensor, time monitoring 
means, and stability memory means; 

said microprocessor and said time monitoring means controlling the time intervals 
between successive temperature sensor measurements; 

said temperature sensor detecting a temperature environmental condition affecting the life 
of said material; 

said stability memory means residing with said unitized device; 

said stability memory means storixiB a fiinction of temperature; 

said fiinction of temperature calculating the impact that the environmental temperature, 

over the interval of time between successive temperature sensor measurements, has on a 

detectable property of said material; 

said fiinction of temperature accepting the temperature environmental condition fixim the 
temperature sensor as an input; 
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said function of t^perature using data retrieved £nom said stability memory means in 
conjunction with said microprocessor to calculate the numeric impact that said input 
temperature has on the detectable property of said material^ and returning this numeric 
impact value as a numeric output; 

said function of temperature being capable of generating a numanc impact value ou^)ut 
in response to all input temperature vahies throughout the relevant temperature 
monitoring range of the device; 

said fonctioo of temperature having an ability to distinguish between different 
environmental temperatures with a granularity that is small enough as to accurately 
approximate the impaa of said environmental temperature on the detectable property of 
said material; 

said interval of time between successive temperature sensor measurements being short 
enough as to allow said function of temperature to accurately follow time changes in said 
environmental tenr^)erature; 

and wherein said microprocessor generates a running total of said numeric impact value 
output of said function of temperature overtime; 

and in wherein said microprocessor compares said running total to a reference value; 
and wherein the micropix>cess<H' uses the resuh of said comparison to generate an output 
signal indicative of the fitness for use of said material; 

vdiereby said material can be evaluated for fitness for use by storing said temperature 
sensor dose enough to said material to as to enable the said temperature sensor to 
monitor the temperature history of the material; 

whereby the remaining life of said material is evaluated in accordance with said output 
signal. 

25: (New) The device of claim 24, in which the output signal, is a visual output signal. 

26: (New) The device of claim 24, in which the output signal is chosen from the group of 
visual output signals, vibration signals, sonic signals, radio frequency signals, electrical 
signals, or infra-red signals. 
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27: (New) The device of claim 24, fuitlier containing means to enable the function of 
temperature and reference value to be automatically programmed into an assembled 
device. 

2»: (New) The device of claim 24, in which said device additionally contains means to 
allow the funaion of temperature and reference value to be automatically programmed 
into an assembled device, said automatic programming means selected from the group 
consisting of replaceable memory chip, electronic data transfer, infrared data transfer, or 
radio frequency data transfer. 

29: (New) The device of claim 24, in which the device is continually powered 
throughout its use lifetime, and the power means is chosen from the group of battery, 
storage capacitor, thermal, photoelectric, AC power, or radio frequency means. 

30: (New) The device of claim 24, in which the function of temperature has a temperature 
resolution granularity of 10 X or smaller, and the time intervals between successive 
t^nperature sensor measurements has a time resolution granularity of 2 hours or smaller. 

3 1 : (New) The device of claim 24, in which the display means convey information 
pertaining to the fractional remaining stability lif^mc of material that has not yet 
expired, or the fractional completion of a time-temperature dependent incubation 
reaction. 

32: (New) The device of claim 24, incorporated into a material dispensing device, in 
which the time-temperature device signals if the material should be dispensed or not 
depending upon the acceptability of the materiars thermal history. 

33. (New) A method for rapidly determining the fitness for use of a material, 
said method comprising; 

storing said material in association with a unitized electronic time-temperature indicator 
device; 
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said material being external to said unitized electronic time-tcmpcrature indicator device; 
said device containing computational means, and a temperature measurement means; 
wherein said device periodically samples the temperature of said material's environment 
and computes a function of temperature that is continually operative throughout the 
relevant temperature monitoring mnge of the device; 

and wherein said Ainction of temperature approximates the intact that the relevant 
temperature, for that period's length of time, has on a detectable property of said material; 
and w^herein said computational means generate a nmning sum of said function of 
temperature over time; 

and wherein said function of temperature resides with said unitized device; 

and wherein the granularity of the function of temperature is small enough, and the 

frequency of time measurements is often enough, as to substantially approximate the 

impact of ti me and temperature on the detectable property of said material; 

and in which said running sum is compared to a reference value, and the result of said 

comparison is used to generate an output signal indicative of the fitness for use of said 

material. 
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